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METHOD FOR PRODUCING BIODEGRADABLE
PACKAGING MATERIAL

"BACKGROUND OF THE INVENTION

~ This invention relates to packaging material, and
more particularly to a packaging material which, upon
being disposed, will degrade over a relatively brief
period of time once exposed to the elements—t.e., wa-
ter, bacteria, fungi, etc. More particularly this invention
relates to an improved process for producing such pack-
aging material.

~ In recent years, it has become increasingly desirable
for both individuals and businesses to decrease their
threat to the environment by recycling solid wastes
such as paper, certain plastics, glass and aluminum. In
an effort to further reduce the volume of solid waste,
businesses and individuals may also elect to substitute

‘recyclable materials, such as paper and cardboard, for

the non-biodegradable, non-recyclable polymers cur-
rently being used as packaging materials. Unfortu-
nately, this option is seldom chosen due to the obvious
increase in costs, and as a result, continued use of plas-
tics and other non-biodegradable polymers is becoming
a most serious burden to not only waste disposers and
landfills, but more importantly, to our planet as a whole.
Numerous efforts have been made to alleviate this
growing problem through the development of biode-
gradable materials which can be substituted in place of
the heretofore non-biodegradable polymers so often
employed for packaging materials such as wrapping
films, containers, fillers, and the like. U.S. Pat. No.
3,921,333, for example, suggests that the problem can be
at least partially solved by using synthetic plastic mate-
rials such as thermoplastic polymers which are biode-
gradable. |
- The U.S. Pat. No. 4,312,979 discloses various meth-
ods for preparing polysaccharides by extracellular culti-
vation from the genus Pseudonomas in a nutrient me-
‘dium. Although the patent does not disclose or teach
the production of a packaging material, it does suggest
that polysaccharides can be used as moldable maternals

for biodegradable films, as well as for other purposes.
U.S. Pat. No. 4,472,542 discloses a hydrogel pro-
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Also, a more specific object of this invention 1s to
provide a less costly biodegradable packaging material
which may offer a more desirable alternative to non-
biodegradable packaging materials.

Other objects of this invention will be apparent here-

inafter from the specification and from the recital of the
appended claims.

SUMMARY OF THE INVENTION

The improved biodegradable packaging material is
produced by dissolving a gelable plant or animal ex-
tract, such as agar-agar in boiling or near boiling water,
and pouring the solution, while in liquid state, into one
or more molds having the desired shape of the packag-
ing material that is to be produced. The molded solu-
tions are allowed to cool and gel within the mold with-
out freezing, after which they are subjected to low
pressure conditions in a vacuum chamber for the pur-
pose of removing substantially all moisture from the
molded gel. Depending upon the gel strength and the
desired shape of the final product, the gel may be re-
moved from the mold either before or after the dehy-
dration process. Regardless, the resuiting material will
constitute a biodegradable packaging material which 1s
very light and has the consistency of, for example, ure-
thane foam.

PREFERRED EMBODIMENT OF THE
INVENTION

By way of example, a quantity of agar i1s added to

~ boiling water in the ratio of two grams of agar-agar to
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duced as a result of dissolving a gel in a polyvinyl alco-
hol and partially dehydrating the gel solution by means

of a freeze-drying process. The resulting product, how-
ever, remains as a semisolid gel and is therefore unsuit-
able for use as a packaging material. In my prior U.S.
Pat. No. 4,992,220, I disclosed a novel method for pro-
ducing biodegradable packaging material in any molded
shape or form. This process involved forming a gel
mold by dispersing a natural polysaccharide extract in
water, freezing the molded gel, and then freeze-drying
the molded gel to produce a lightweight material simi-
lar in consistency to urethane foam. This method, how-
‘ever, is subject to excessive costs due to separate freez-
ing and freeze-drying stages, operation of their separate
- apparatus and handling therebetween.

Accordingly, one object of this invention is to pro-
vide an improved method of producing a biodegradable
packaging material from a gelable plant and/or animal
extract.

Another object of this invention is to provide a less

expensive method of producing a biodegradable pack-

aging material from a gelable plant and/or animal ex-
tract. |
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100 milliliters of boiling water. The mixture is then
stirred or otherwise mixed until the agar-agar has dis-
solved in the boiling water and the resulting solution,
while still in a liquid state, is then poured into one or
more molds. The mold cavities may be approximately in
the shape of a sphere or cube, or may have any other
desired configuration. After the solution has cooled and
gelled within the mold or molds, and is thus capable of
retaining its molded shape, the gels are removed from
the molds and without being frozen are placed in a
vacuum chamber. 1

The vacuum chamber of a conventional water-ring
vacuum pump will volatize the water retained in each
molded gel and subsequently evacuate the water vapor
from the chamber. The molded gels are subjected to this
environment until each is substantially free of retained
water. The resulting vacuum dehydrated products will
retain their molded configurations upon pressure equal-
ization and they will be extremely hight in weight, hav-
ing a consistency generally similar to that of a urethane
foam. -

From the above example 1t should be noted that any
strong - gel, so classified due to its characteristic high
bloom factor, may be used to obtain similar results.
Strong gels may be selected from the group comprising
agar-agar, satiagel and aubygel. Also, instead of using
two grams of a strong gel, alternatively a mixture of one
gram of a strong gel selected from the above-mentioned
group and one gram of a weak gel selected from the
group comprising satiaxane and both low refined grades
and refined grades of gelatins 50 bloom, 75 bloom, 100
bloom and 200 bloom, may also be used. A third alterna-
tive is to use two grams of only a weak gel, which due
to the consistencey of the gel requires that the solution
remain in the mold during the dehydration process,

otherwise the gel will not retain it’s shape.
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Depending upon the desired density of the final prod-
uct, the weight ratio of the dissolved gelling agent or
agents to water can be varied without departing from
this invention. That is to say, that the greater the
amount of gelling agent(s) dissolved in a given amount
of water, then greater will be the density of the vacuum
dehydrated product, and vice versa.

The above-noted vacuum dehydrated products are
biodegradable following a period of exposure to water
and microorganisms that are abundantly found in our
environment. Moreover, the vacuum dehydrated pack-
aging material disclosed herein exhibits fire retardant
properties. |
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From the foregoing it will be apparent that the pres- .

ent invention provides a relatively simple and inexpen-
sive packaging material, which has the advantage, as
compared to existing plastic packaging materials, that it
will tend to degrade when disposed of in such manner
that it will be exposed to the aforementioned degrada-
tive elements. By vacuum dehydrating the gels, the
packaging material is rendered not only biodegradable,
but also extremely light in weight, which qualifies it as
a particularly suitable choice for protecting against
package damage during transportation. Also, in com-
parison to our prior method of production this im-
proved method is less costly because the steps of freez-
ing the molded gel and then freeze-drying the molded
gel are not performed and, therefore, the product, due
‘to deflated sales process, may be better able to compete
with the conventional non-biodegradable polymeric
packaging materials found in today’s marketplace.
While this invention has been described in connection
with only certain gelling agents, particularly polysac-
chanide gums, it is to be understood that similar such
biodegradable gelling agents can be employed without
departing from the scope of this invention. Also, while
this invention has been described in connection with a
water-ring vacuum pump, it is to be understood that
similar vacuum chambers having a pump intended to be
used with water can be employed without departing
from the scope of this invention. Moreover, while this
invention has been described in connection with only
certain embodiments thereof it will be apparent that it is
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capable of still further modification, and that this appli-
cation 1s intended to cover any such modifications as
may fall within the scope of one skilled in the art or the
appended claims.

I claim:

1. A method for producing a vacuum-dehydrated,
hght-weight biodegradable packaging product, com-
prising boiling a quantity of water,

mixing a quantity of at least one gellable polysaccha-

ride with said quantity of boiling water to form a
moldable solution, |

pouring said solution into at least one mold and al-

lowing said solution to cool, thereby forming a
semi-solid mixture, and

without freezing subjecting said semi-solid mixture to

a vacuum-dehydration process to volatize all mois-
ture therefrom, and to produce a biodegradable
product which retains its molded configuration
upon returning to normal atmospheric pressure.

2. A method as defined in claim 1, wherein said at
least one gellable polysaccharide is selected from the
group consisting of plant extracts and animal extracts.

3. A method as defined in claim 2, wherein said plant
extracts are selected from the group consisting of agar-
agar, satiagel, aubygel, lygonome and satiaxane.

4. A method as defined in claim 2, wherein said ani-
mal extracts are selected from the group consisting of
refined grades of gelatins 50 bloom, 75 bloom, 100
bloom and 200 bloom.

S. A method as defined in claim 1, wherein a weight
ratio of said quantity of water to said quantity of said at
least one gellable polysaccharide is about 50:1.

6. A method as defined in claim 5, wherein said
welght ratio is increased or decreased to achieve a de-
sired density of said biodegradable product.

7. A method as defined in claim 1, wherein at least
fifty percent, by weight, of said quantity of said at least
one gellable polysaccharide has a high bloom factor.

8. A method as defined in claim 2, wherein said ani-
mal extracts are selected from the group consisting of
low refined grades of gelatins 50 bloom, 75 bloom, 100
bloom and 200 bloom.
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